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Description 

The present invention relates to indexable cutter 
inserts for a milling cutter (hereinafter referred to simply 
as "bit") which are arranged such that one of the oppo- 
site faces facing in the direction of the thickness of the 
bit is used as a flank face facing toward the radially out* 
ward direction of a cutter body, and another face is used 
for a mounting face to the cutter body. 

An indexable cutter insert according to the pream- 
ble of claim 1 is known from FR-A-2 475 438. 

Up to now, for machining which requires rigidity of a 
cutter body, such as machining of hard cutting materi- 
als, a so-called lengthwise bit milling cutter is used. 
Such a cutter has plate-tike bits at a front and peripheral 
portion of a cutter body. The bits are arranged such that 
a front face or a rear face facing in the direction of the 
thickness of the bit is used for a mounting face adhering 
to a bit mounting seat of the cutter body. One of the side 
faces peripherally lying between the front and rear face 
is directed toward the cutting (rotational) direction to be 
used for a cutting face. Cutting edges are formed at the 
intersections between the cutting faces and a flank face 
for machining a workpiece as the cutter body rotates. 

The bit used for such a milling cutter has a gener- 
ally square shape in plane view. The side faces used for 
a cutting face are usually formed in a uniform plane in 
order to increase adhesion between the side face and a 
side wall of the bit mounting seats. 

Figs 1 0 and 1 1 illustrate an example of such a type 
of lengthwise bit milling cutter. The milling cutter com- 
prises a disk-like cutter body 1 having a plurality of bit 
mounting seat 1 a circurrrferentially arranged at a periph- 
ery of the cutter body 1 . A plate-like bit 2 (Fig. 12 and 
1 3) having a diamond shape is removably mounted by a 
clamp bolt 3 to each bit mounting seat such that the 
direction of the thickness of the bit is directed substan- 
tially toward the direction of the radius of the cutter body 
1 . In such a milling cutter, a main cutting edge 4 of the 
bit 2, directed toward the cutting direction, engages a 
workpiece to carry out desired cutting operations as the 
cutter body 1 rotates. 

The bit 2 is made from a cemented carbide and 
formed into a diamond shape of a plate-like body. Main 
cutting edges 4 are formed at intersections of side faces 
2b and a upper face 2a directed toward the radially out- 
ward direction of the milling cutter. Second flank faces 5 
are formed at intersections of the upper face 2a and the 
other side faces 2b. A second cutting edge 6 is formed 
at a lengthwise end of the second flank face 5. The bit 2 
constructed such as above is mounted to the cutter 
body 1 such that one main cutting edge 4 is directed 
toward the cutting (rotational) direction, the second cut- 
ting edge 6 is projected toward the front end of the cut- 
ter body 1 , and the second cutting edge has a desired 
front clearance angle. 

In the lengthwise bit milting cutter as above, the 
strength of the bit 2 is increased since the cutting force 
is exerted to the bit 2 along the lengthwise direction 



thereof. Furthermore, the depth of the bit mounting seat 
1a can be as shallow as the thickness of the bit 2. 
Therefore, in the above milling cutter, the rigidity of the 
cutter body 1 can be increased, so that a cutting opera- 
5 tion of a hard cutting material at a higher cutting feed 
rate and a higher cutting speed can be carried out in 
comparison with ordinary milling cutters in which one of 
the front face and the rear face of a bit is used as a cut- 
ting face. 

io However, in the cutting operation in a high cutting 
feed rate and a high cutting speed, the quantity of cut- 
tings produced at the main cutting edge increases, so 
that a smooth discharge of the cuttings is required. In 
the prior milling cutter such as above, the side face of 

is the bit is formed into a uniform plane, the cuttings hav- 
ing a large width and plate-like shape elongated without 
breaking into chips, so that the discharge of cuttings is 
not sufficiently smooth. 

Moreover, in a cutting operation of a workpiece, 

20 such one made of a cast iron, having a hard surface 
layer, the rear end of a main cutting edge should have 
sufficient strength so as to ensure the service life of the 
bit In order to have sufficient strength at the main cut- 
ting edge, the axial rake angle of the main cutting edge 

25 may be set negative, which results in an increase in cut- 
ting resistance. However, in the prior milling cutter hav- 
ing uniform plane side faces, as the axial rake angle is 
fixed in a whole length of the main cutting edge, both 
requirements, increasing the strength of the main cut- 

30 ting edge and decreasing the cutting resistance, cannot 
be satisfied. 

In addition, in the prior art milling cutter such as 
above, in order to have a front clearance angle at the 
second cutting edge 6, the second flank faces 5 are 

35 formed at the opposite sides of four ridge portions of the 
upper face 2a by removing the intersections between 
the upper face 2a and the side faces 2b. Therefore, only 
two corners of the upper face 2a can be used for cutting 
operations, so that the bit 2 cannot be used economi- 

40 cally. 

Of course, when the above type of bit 2 is formed as 
a negative type bit. in which the side faces 2b are per- 
pendicular to the upper face 2a, as well, two of four 
intersections between the side faces 2b and the lower 
45 face 2c of the bit 2 can be formed with main cutting 
edges 4 respectively, so that all four comers can be 
used. 

However, in an ordinary throw-away type milling 
cutter, in which the upper face or the lower face of a 

so square-shaped bit is directed toward the cutting direc- 
tion, eight corners can be used. In comparison with 
such a milting cutter, the above prior milling cutter is not 
economical, although four corners of the bit can be 
used, and therefore, there is desired a milling cutter 

55 which can use all eight corners of a bit 

it is therefore an object of the present invention to 
provide a bit which can solve the above problems of the 
prior art bit for a lengthwise bit type milling cutter, so that 
a smooth discharge of the cuttings is ensured, the 
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strength of the rear end of a cutting edge is increased, 
and the cutting resistance can be reduced, ail eight cor- 
ners of the bit can be used, and the bit may be used 
economically. 

Disclosure of the invention 

The above problems are solved according to 
present invention by an indexable cutter insert (bit) hav- 
ing a polygonal plate-like shape comprising: 

an upper face and a lower face arranged at oppo- 
site sides in the direction of the thickness of the cut- 
ter insert, one of the upper and lower faces being 
employed as a flank face and another face being 
employed as a mounting face adhered to a bit 
mounting seat of a cutter body, 
side faces peripherally lying between the upper 
face and the lower face and being employed as cut- 
ting faces, 

wherein plane faces are formed at lengthwise opposite 
ends of the side faces, a concave face is formed 
between the plane faces, being gradually deepened 
from the intersections between the plane faces and the 
concave face toward the center of the concave face, and 
main cutting edges are formed at the intersections 
between the concave face and the upper and lower 
faces, 

characterized In that 

the plane faces are perpendicular to the upper and 
lower faces. 

In the bit constructed as above, the cuttings pro- 
duced by the main cutting edge flow along the concave 
face, and are curled due to contact with the concave 
face. As a result the degree of the deformation of the 
cuttings is large, so that the cuttings can be easily bro- 
ken into chips, and smooth discharge of the cuttings can 
be ensured. Moreover, the main cutting edge is in the 
form of an arc. so that the axial rake angle of the front 
portion of the main cutting edge is large, and the cutting 
performance is improved. In addition, the axial rake 
angle of the rear portion of the main cutting edge is 
decreased and the strength of the main cutting edge is 
increased. Therefore, in machining a workpiece. such 
as cast iron having a hard surface layer, the inner soft 
layer of the workpiece can be machined by the front por- 
tion of the main cutting edge, so that cutting efficiency 
can be improved. Moreover, the hard surface layer of 
the workpiece can be machined by the rear portion of 
the main cutting edge, so that the durability of the bit 
can be increased. 

In the accompanying drawings: 

Figures 1 through 9 illustrate an embodiment of a 
bit of the present invention; 
Figure 1 is an enlarged view of a bit mounted to a 
cutter body viewed from the front end of the milling 
cutler; Figure 2 is a plan view of the bit; Figure 3 is 



a view as viewed from the arrow XIII in Figure 2; 
Figure 4 is a cross-sectional view taken along the 
line XIX-XIX in Figure 2; Figure 5 is a perspective 
view of the bit shown in Figure 2; Figure 6 is a 
5 cross-sectional view taken along an axis of the cut- 
ter body; Figure 7 is a view as viewed from the 
arrow XVII in Figure 6; Figure 8 is a view as viewed 
from the arrow XVIII in Figure 6; Figure 9 is a cross- 
sectional view taken along the line XIX-XIX in Fig- 
w ure 8; 

Figures 10 through 13 illustrate an example of the 
conventional milling cutter; 
Figure 10 is a cross-sectional view taken along an 
axis of the cutter body; Figure 11 is a cross -see- 
rs tional view taken along the line XXI-XXI in Figure 
10; Figure 12 is a plan view of conventional bit; Fig- 
ure 13 is a view as viewed from the arrow XXIII in 
Figure 12. 

20 Figures 1 through 9 illustrate an embodiment of the 
present invention. 

In the figures, numeral 101 indicates a bit of this 
embedment As illustrated in Figures 1 through 5, the 
bit 101 is made from a cemented carbide and formed 

25 into a plate-like body. The bit 101 has an upper face 102 
and a lower face 103 having four corners C respectively. 
The upper face 102 and a lower face 103 are in the 
same shape and are parallel to each other. As illus- 
trated in Figure 2 through 5 in more detail, the bit 101 is 

so formed with an aperture 104 extending in the direction 
of thickness of the bit 101 and opening at the center of 
the upper and lower faces 102 and 103. The aperture 
104 can be penetrated by a clamp bolt 107 which 
secures the bit 101 to a bit mounting seat 106 of a cutter 

as body 105 (this will be explained later). 

The bit 101 is formed with four side feces 108 
peripherally tying between the upper and the lower 
faces 102 and 103. Each side face 108 consists of two 
plane faces 109 arranged at opposite ends of the side 

40 face 108. The plane faces 109 are perpendicular to the 
upper and lower faces 102 and 103. A concave face 110 
is formed between the plane faces 109. The concave 
face is gradually deepened from the intersections 
between the plane faces 1 09 and the concave face 110 

46 toward the center of the concave face 1 1 0 (see Figures 
1, 3, and 5). The plane face 109 is arranged on a plane 
including another plane face 109, and is perpendicular 
to adjacent plane face 109 of adjacent side face 1 08, so 
that all the corner angles are set at 90° in plan view of 

so the bit 101. The length S along the lengthwise direction 
of the side face 108 (see Figure 2) is appropriately cho- 
sen in accordance with the cutting conditions and the 
length of the side of the upper and lower faces 102 and 
103, preferably set ail equal to 1 .85 mm in this embodi- 

55 ment However, one length S of the plane face 109 can 
be different from another length S of the plane face 109 
on the same side face 1 08, and the length S of the plane 
face 109 can be different from each other in every side 
faces 108. 
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On the other hand, the concave face 110 is formed 
into an arcuate lace curved toward the inner portion of 
the bit 101 at a prescribed diameter R of curvature (see 
Figure 2), and the center portion of the concave face 
1 10 in the lengthwise direction of the side face 108 is s 
most deeply concave. The concave faces 110 are per- 
pendicular to the upper and lower faces 102 and 103 so 
that the diameter of the curvature of the concave face 
1 1 0 is fixed toward the direction of the thickness of the 
bit 101 . Moreover, main cutting edges 1 1 1 are formed at 10 
the intersections between the concave face 1 1 0 and the 
upper and lower faces 102 and 103. 

The diameter R of curvature of the concave face 
1 10 is chosen in accordance with the length of a side of 
the upper and lower faces 102 and 103 and the cutting is 
condition as well as the length S of the plane face 109, 
preferably set at 10 mm in this embodiment As shown 
in Figure 2. the angle 6 of the tangential line L of the 
concave face 1 10 at the intersection between the con- 
cave face 110 and the plane face 1 09 with respect to the so 
plane face 109 is preferably set at 26°45' in this embod- 
iment. The diameters R of curvatures of the concave 
faces can be different from one another in every side 
face 108. 

Moreover, as shown in Figure 1 in greater detail, a ss 
second flank face 112 is formed at the intersections 
between the plane face 109 and the upper and lower 
faces 102, 103. The second flank face 112 adjoins the 
upper face 1 02 or the lower face 1 03 at an obtuse angle. 
The second flank face 1 1 2 is formed by chamfering the bo 
intersection portion between the plane face 109 and the 
upper and lower faces 1 02 and 103 toward a downslope 
direction by means of a machining means such as a 
grinder. 

As shown in Figure 2, the second flank faces 1 12 of ss 
the upper face 102 are arranged in the same circumfer- 
ential direction, and the second flank feces 1 12 of the 
lower face 103 are arranged in the opposite circumfer- 
ential direction. The second flank face 1 12 intersects to 
the adjoined two plane faces 109. That is, along the *o 
clockwise direction in plan view of the upper face 102, 
the front end of the second flank face 1 12a reaches the 
adjacent plane face 109b of the adjacent side face 108. 
Similarly, other front ends of the second flank faces 1 1 2 
reach the adjacent plane faces 109 of the adjacent side 45 
faces 108. On the other hand, the rear end of the sec- 
ond flank faces 112 reaches the concave faces 1 10. A 
second cutting edge 1 13 is formed at the intersection of 
the front end of the second flank face 112 and the adja- 
cent plane face 109. 50 

Before the description of the nature and the effect 
of the bit 101 , the structure of a cutter body 1 05 of a mill- 
ing cutter employing a plurality of the bit 101 will be 
explained briefly; the nature and the effect employed to 
the milling cutter will follow. 55 

As shown in Figures 6 through 9, the cutter body 
105 is in the shape of a ring. The cutter body 105 is 
formed with a plurality of bit mounting seats 106 circu pre- 
ferentially arranged at even intervals at a peripheral 



front portion of the cutter body 105. The bit mounting 
seat 1 06 is defined by a bottom wall 1 06a facing ratiaily 
outwardly, and a first side wall 106b and a second side 
wall 106c perpendicular to the bottom wall 106a. The 
bottom wall 1 06a is formed into an Inclined face which is 
upslope toward the center of the cutter body 105. On 
the other hand, as shown in Figures 7 and 8, the second 
side wall 106c is formed into an inclined face inclined 
toward the counterclockwise direction (shown by arrow 
A in Figure 7). The first side wall 106b is perpendicular 
to the second side wall 106c. Chip pocket 115 concaved 
inwardly is formed at the adjacent leading portion of the 
bit mounting seat 106. 

As shown in Figure 1 . the bit 1 01 located on the bit 
mounting seat 1 06 such that one of the upper and lower 
faces 102 and 103 (the upper face 1 02 is chosen in Fig- 
ure 1) is employed as a clearance face directed radially 
outwardly, another face (102 or 103) is employed as a 
mounting face adhering to the bottom wall 106a of the 
bit mounting seat 1 06. The bit 1 01 is fastened to the cut- 
ter body 105 by a clamp bolt 107. The upper face 102 is 
inclined so as to have a preserved corner angle <j> (see 
Figure 6) in accordance with the inclination of the bot- 
tom wall 106a, so that the second cutting edge 1 13 is 
perpendicular to the axis of the cutter body 105. Fur- 
thermore, as shown in Figure 7, the bit 101 is inclined 
toward the counterclockwise in accordance with the 
inclination of the first and second side walls 106b and 
106c. That is, the radially outward portion of the bit 101 
projects toward the cutting direction from the radially 
inward portion of the bit 101. 

in the bit 101 arranged as above, one of the four 
side faces 108 is chosen for a cutting face, and the main 
cutting edge 111 adjacent the chosen side face 108 is 
employed for machining a workpiece (not shown) as the 
cutter body 105 rotates. 

In the cutting operation, since the cutting face is the 
concave face 110, the cuttings produced by the main 
cutting edge 1 1 1 flows crossing the main cutting edge 
111, and at the time, the cuttings are curled due to con- 
tact with the concave face 1 10. As a result, the degree 
of the deformation of the cuttings is large in comparison 
with the case in which prior art bits are used, so that cut- 
tings can be easily broken into chips, and smooth dis- 
charge of the cuttings can be ensured. 

Furthermore, since the main cutting edge 1 1 1 is in 
the form of an arc, the axial rake angle of the main cut- 
ting edge 111 gradually change toward the direction of 
the axis of the cutter body 105. That is. in a range from 
the front end of the main cutting edge 1 1 1 to the center 
of the main cutting edge, the axial rake angle of the 
main cutting edge 111 gradually increases toward the 
center of the main cutting edge 111. However, in a 
range from the center of the main cutting edge 1 1 1 to 
the rear end of the main cutting edge 111. the axial rake 
angle gradually decreases toward the rear end of the 
main cutting edge 111. For this structure, in the front 
portion of the main cutting edge 111, the cutting per- 
formance can be improved and the cutting resistance 
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can be reduced. On the other hand, in the rear portion 
of the main cutting edge 111, the strength of the main 
cutting edge is increased. Due to such a change of the 
axial rake angle, in machining a workpiece such as a 
cast iron having a hard surface layer, the inner soft layer 5 
of the workpiece can be machined by the front portion of 
the main cutting edge 111. so that cutting efficiency can 
be improved; the hard surface layer of the workpiece 
can be machined by the rear portion of the main cutting 
edge 1 1 1 having high strength, so that the durability of 10 
the bit 101 can be increased. 

Moreover, since the plane faces 109 are formed on 
the opposite ends of the side face 108, the bit 101 can 
be rigidly secured to the bit mounting seat 1 06 by adher- 
ing the plane faces 109 to the first and second side ts 
walls 106b and 106c of the bit mounting face 106. In this 
connection, when the whole side face 1 08 is formed into 
a concave face, the bit cannot be rigidly secured to the 
first and second side walls 1 06b and 1 06c, so that many 
type of problem such as chatter will result 20 

The above constructed bit 101 is one embodiment 
of the present invention, so that the shape of the bit 101 
can be of other polygonal shapes such as a triangle. In 
addition, the side face 108 of the bit 101 can be formed 
with inclined downslope faces toward the center of the 2s 
side face from opposite ends of the side face 108 
instead of the concave face 1 10. 

As mentioned above, in the bit according to the 
present invention, since the cuttings produced by the 
main cutting edge flow along the concave face and are so 
curled due to contact with the concave face, the degree 
of the deformation of the cuttings is large, so that the 
cuttings can be easily broken into chips, and smooth 
discharge of the cuttings can be ensured. Moreover, 
since the main cutting edge is in the form of an arc, the 35 
axial rake angle of the front portion of the main cutting 
edge is large, so that the cutting performance improves; 
and since the axial rake angle of the rear portion of the 
main cutting edge is decreased and the strength of the 
main cutting edge is increased. Therefore, in machining 40 
a workpiece such as cast iron having a hard surface 
layer, the inner soft layer of the workpiece can be 
machined by the front portion of the main cutting edge, 
so that cutting efficiency can be improved; and the hard 
surface layer of the workpiece can be machined by the <s 
rear portion of the main cutting edge, so that the chip- 
ping or breakage of the main cutting edge can be pre- 
vented. 

In addition, since the plane faces are formed on the 
side faces of the bit, the plane faces can be adhered to so 
the walls of the bit mounting seat so that the bit can be 
rigidly secured to the bit mounting seat. 

Capacity for Utilizing the Invention 

55 

In the present invention, since all comers of a bit 
can be used for machining, the bit can be used econom- 
ically and cost for machining can be reduced; the dura- 
bility of the bit can be improved; and the bit can be 



secured rigidly to a bit mounting seat of a cutter body. 
Claims 

1 . An indexable cutter insert having a polygonal plate- 
like shape comprising: 

an upper face (102) and a lower face (103) 
arranged at opposite sides in the cfi recti on of 
the thickness of the cutter insert (101). one of 
the upper and lower faces being employed as a 
flank face and another face being employed as 
a mounting face adhered to a bit mounting seat 
(106) of a cutter body. 

- side faces (108) peripherally lying between the 
upper face (102) and the lower face (103) and 
being employed as cutting faces. 

wherein plane faces (109) are formed at lengthwise 
opposite ends of the side faces (108), a concave 
face (1 1 0) is formed between the plane faces (1 09), 
being gradually deepened from the intersections 
between the plane faces (109) and the concave 
face (110) toward the center of the concave face 
(1 10). and main cutting edges (1 1 1) are formed at 
the intersections between the concave face (1 10) 
and the upper (1 02) and lower faces (1 03), 
characterized in that 

the plane faces (109) are perpendicular to the 
upper (102) and lower faces (103). 

2. An indexable cutter insert in accordance with claim 
1, wherein second flank faces (112) are formed at 
the intersections between a plane face (109) and 
the upper (102) and lower faces (103), each second 
flank face (112) adjoins the plane face (109) and 
the upper (102) and lower faces (103) in an obtuse 
angle, and an end of each second flank face (1 12) 
intersects adjacent plane face (109) adjoined said 
one plane face (109), and a second cutting edge 
(1 13) is formed at the Intersection between the sec- 
ond flank face and said adjacent plane face (109). 

Patemanspruche 

1. Urnschaitbarer Schneideinsatz mrt einer polygona- 
ien scheibenartigen Form, derfolgendes aufweist: 

- eine 00 ere Seite (102) und eine untere Seite 
(1 03). die an gegenubertiegenden Seiten in der 
Dickenrichtung des Schneideinsatz es (101) 
angeordnet sind, wobei eine der oberen und 
unteren Seiten ais eine Flankenseite einge- 
setzt 1st und eine and ere Seite ate eine Monta- 
gesette eingesetzt 1st. die an einem 
Schneidenmorrtagesitz (106) eines Serin eid- 
korpers anhaftet, 

seftiiche Seiten (108), die peripher zwischen 
der oberen Seite (102) und der unteren Seite 
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(103) liegen und als Schnekteerten eingesetzt 
sind, 

wobei ebene Serten (109) an langs gegenuberiie- 
genden Enden der seitfichen Serten (108) gebildet s 
sind. eine tonkave Seite (1 10) zwischen den ebe- 
nen Seiten (109) gebildet ist die aJlmahlich von den 
□berschneidungen zwischen den ebenen Seiten 
(109) und der konkaven Seite (1 10) in Richtung des 
Zentrums der konkaven Seite (1 1 0) vertieft ist. und 10 
wobei HauptGchnetdkanten (111) an den Ober- 
schneidungen zwischen der konkaven Seite (110) 
und den oberen (102) und unteren Seiten(103) 
gebildet sind. 

dadurch gekennzeichnet, daB is 
die ebenen Seiten (109) rechtwinWig zu den oberen 
(102) und unteren Seiten (103) sind. 

2. Umschaitbarer Schneidetnsatz nach Anspruch 1. 
wobei zweite Flankensetten (112) an den Uber- so 
schneidungen zwischen einer ebenen Seite (109) 
und den oberen (102) und unteren Seiten (103) 
gebildet sind. wobei jede zweite Rankenseite (112) 
an die ebene Seite (109) und die oberen (102) und 
unteren Seiten (103) in einem stumpfen Winkei 25 
anstoBt. und ein Ende jeder zweiten Flankenseite 
(112) die angrenzende ebene Seite (109) schnei- 
det. ale an die eine ebene Seite (109) angrenzt, 
und eine zweite Schneidkartte (113) ist an der 
Gberschneidung zwischen der zweiten Fianken- so 
seite und der angrenzenden ebenen Seite (109) 
gebildet 

Revendlcations 

35 

1. Element rapporte d'outil de coupe indexable ayartl 
une forme analogue a une plaque polygonale. com- 
prenant : 

une face superieure (102) et une face Inf erieure 40 
(103) disposees aux cotes opposes dans le 
sens de I'epaisseur de r element rapporte (101) 
de I'outil de coupe, I'une des faces superieure 
et inf erieure etant employee comme face de 
flanc et ('autre face etant utilisee comme face as 
de montage adherent a un siege (106) de mon- 
tage de lame du corps de I'outil de coupe, 
des faces lateral es (108) situees peripherique- 
ment entre la face superieure (102) et la face 
inf erieure (103) et employees comme faces de so 
coupe, 

ou des faces planes (109) sont formees aux extra- 
mites longitudinal ement oppose es des faces latera- 
les (108), une face concave (110) est formee entre 55 
les faces planes (109), approfoncfie progressive- 
merit a partir des intersections entre les faces pla- 
nes (109) et la face concave (IIO) dans la direction 
du centre de la face concave (IIO), et des aretes 



coupantes principal es (ill) sont formees aux inter- 
sections entre la face concave CIO) et les faces 
superieure (102) et inf erieure (103). 
caracterise en ce que : 

les faces planes (109) sont perpendicul aires aux 
faces superieure (KD2) et inferieure (103). 

2. Element rapporte d'outil de coupe indexable selon 
la revendi cation I, ou des second es faces de flanc 
(112) sont formees aux intersections entre une face 
plane (109) et les faces superieure (102) et infe- 
rieure (103), cheque seconds face de flanc (112) est 
contigue a la face plane (103) et aux faces supe- 
rieure (102) et inferieure (103) suivant un angle 
obtus, et une extremite de chaque seconde face de 
flanc (112) coupe une face plane adjacente (109) 
contigue a ladite face plane (109). et une seconde 
arete coupahte 013) est formee a llntersection entre 
la seconde face de flanc et ladite face plane adja- 
cente 009). 



EP 0 505 574 B1 



FIG.l 




7 



EP 0 505 574 B1 




■09,/JitelOlil,09' c 
II2 



FIG.4 




no io9 



2ET 



II3 

Id 
II2 

II 3 



FIG.3 

Nn 1 




IJ3 
112 
109 
-I/O 
'109 
'III 
•113 



108 




102 



"3 ||2 /// I/O 



8 



EP 0 505 574 B1 



FIG.6 



I05 




FIG.7 




A 

\ 




EP 0 505 574 B1 




10 




FIG. 12 

(PRIOR ART) FIG . 1 3 



5 (PRIOR ART) 




XKEL 



ii 



